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© Removable pellicle and method. 



© A composite frame for a free-standing mem- 
brane is provided. The frame includes a first frame 
member which is to be mounted to a planar surface 
such that a working area is defined on the planar 
surface, a second frame member for peripherally 
supporting the membrane, and a removable mount- 
ing between the first and second frame members so 
that the membrane protects and covers the working 
area. Another aspect of the invention is a method for 
using a pellicle, which includes the steps of mount- 
ing a first frame member to a planar surface such 
that a working area is defined, and then removably 
mounting a pellicle to the first frame member so that 
the working area is protected by the pellicle. 
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The present invention relates to removable thin 
film mountings for photomasks used in the manu- 
facture of semi-conductor devices, it is well known 
that pattern transfer from the photomask to sub- 
strate is accomplished by exposing the mask to a 
fight source. The patterns on the photomask are 
projected onto the substrate which has been treat- 
ed with a photo-sensitive substance. Any foreign 
substance on the surface of the mask will interfere 
with the proper pattern being transferred to the 
substrate. 

To eliminate particulate surface contamination 
of the mask surface, a framed thin film known as a 
pellicle is mounted on the mask surface, so that 
any contamination which would ordinarily be de- 
posited on the mask surface, is held off from the 
surface by the pellicle. The frame supports the film 
at a sufficient distance from the mask surface that 
any particles on the film will be out of focus during 
the lithographic process, and therefore will not be 
projected onto the substrate. 

Currently, pellicles are mounted directly to the 
surface of the mask by use of a double-sided 
adhesive. When it becomes necessary to replace 
the pelfide, the entire pellicle is removed from the 
mask. The adhesive often leaves residue on the 
mask surface, requiring the use of cleaning agents. 
However, this very act of cleaning the mask can 
increase contamination. Therefore, following the 
cleaning procedure, reinspection of the mask is 
required to ensure that its original quality has not 
been affected by the cleaning process. All of this 
increases the cost of pellicle replacement in terms 
of time, money and potential damage to the mask. 

The present invention overcomes the 
drawbacks of the prior art by providing a composite 
frame for a free-standing membrane which includes 
a first member, means for mounting the first frame 
member to a planar surface such that a working 
area is defined on the planar surface, a second 
frame member having a first side for peripherally 
supporting the membrane, and means for remov- 
ably mounting a second side of the second frame 
member to the first frame member so that the 
membrane protects and covers the working area. 

Another aspect of the invention is a method for 
using a pellicle, which includes the steps of mount- 
ing a first frame member to a planar surface such 
that a working area is defined on the planar surface 
within the frame, and removably mounting a framed 
thin film or pelDcle to the first frame member so 
that the working area is protected by the pellicle. In 
the event the pellicle needs to be replaced, the old 
pellicle is merely disengaged from the first frame 
member, and a new pellicle is mounted in its place. 



The first frame member remains in place on the 
planar surface so that the pellicle does not have to 
be directly affixed by adhesive to the planar sur- 
face. 



Brief Description of the Drawings 

Fig. 1 is a plan view of a first, preferred 
embodiment of the present invention, shown moun- 
ted to a photomask; 

Fig. 2 is an enlarged side elevation sectional 
view taken along line 2-2 of Fig. 1; 

Fig. 3 is a fragmentary, enlarged side eleva- 
tion sectional view of the embodiment of Figs. 1 
and 2: 

Fig. 4 is a fragmentary, enlarged side eleva- 
tion sectional view of an alternate embodiment and 

Fig. 5 is a fragmentary, enlarged side eleva- 
tion sectional view of another alternate embodi- 
ment, with a protective covering in place prior to 
mounting to the photomask. 



Detailed Description of the Preferred Embodiment 

The invention can be best understood by refer- 
ring to the preferred embodiment shown in Figs. 1 
through 3. A composite frame 10 is shown to be 
mounted to a conventional photomask 12, although 
the details and configuration of the photomask have 
been deleted. Composite frame 10 is made up of a 
first frame member 14, a second frame member 
16, and a thin film or membrane 18. Membrane 18 
is permanently sealed along its periphery to a first 
or upper side 32 of second frame member 16, and 
this assembly including the second frame member 
and the membrane will sometimes herein be re- 
ferred to as a pellicle. 

Figs. 2 and 3 show that second frame member 
16 nests into first frame member 14, and that these 
two members are of complementary configuration. 
It is not necessary that first and second frame 
members 14 and 16 be circular as depicted, or 
even that they be of substantially similar configura- 
tion. It is only necessary that the configuration of 
the two members complements each other so that 
engagement between them is possible. In the de- 
picted embodiment shown best in Rg. 3, first frame 
member 14 includes a first or upper side 22 com- 
prised of a generally upwardly facing portion 24, 
and a laterally facing portion 26. Upwardly facing 
portion 24 faces away from photomask 12 and 
laterally facing portion 26 faces away from a work- 
ing area 28 which is defined between composite 
frame 10 and the photomask 12. First frame mem- 
ber 14 also includes a second or lower side 30 
which is mounted to photomask 12. 
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Second frame member 16 includes a first or 
upper side 32 to which membrane 18 is adhe- 
sively, sealingly mounted, and a second or lower 
side 34, which Includes a laterally and inwardly 
facing portion 36 and a downwardly facing portion 5 
38. 

It is normal that the engagement between first 
and second members 14 and 16 provides an air* 
tight seal for the working area 28, but en airtight 
seal is not necessary as long as the engagement to 
between the two members is sufficiently close that 
particulate cannot enter through the engaging por- 
tions of those members. The depicted configuration 
is desirable because to enter working area 28, 
particulate would have to pass through the substan- is 
tialty horizontal interface 40 between the upwardly 
facing portion 24 of first frame member 14 and the 
downwardly facing portion 38 of second frame 
member 16, and would then have to pass upwardly 
along the substantially vertical interface 42 between » 
the laterally facing portions 26 and 36 of the first 
and second frame members 14 and 16. respec- 
tively. The additional advantage of the depicted 
configuration is that the actual engagement or seal- 
ing means between first end second frame mem- 25 
bers is along horizontal interface 40. so that any 
particulate generated from this sealing means 
could not pass directly into the working area 28, 
but would have to migrate all the way up vertical 
interface 42 before reaching the working area. 30 

The engagement seal between first and second 
frame members 14 and 16 is not designed to 
provide a permanent engagement between these 
members. The first frame member, on the other 
hand, is designed to be rigidly mounted to 36 
photomask 12. By providing this type of combina- 
tion mounting, the pellicle can be removed and 
replaced without having to recreate the actual seal 
of the pedicle to the photomask. 

In the preferred embodiment of Figs. 2 and 3, 40 
a weak, removable adhesive 44 is provided along 
horizontal interlace 40 to provide the removable 
seal required by the present invention. With such a 
seal, second frame member 16 and membrane 18 
carried by it, can be removed from first frame 45 
member 14 by using a removal tool which would - 
engage the second frame member along a grasp- 
ing indentation 46. 

As shown in Fig. 4, a mechanical engagement 
means may alternatively be provided between first so 
and second frame members 14 and 16. One such 
mechanical engagement means would include a 
threaded pin, such as that shown at 52. In this 
design, first and second frame members 14 and 16 
would include threaded portions 54 and 56, respeo 55 
tively, which would be sized to receive threaded 
pin 52. While a threaded pin 52 has been depicted, 



it may be desirable in other applications to include 
a spring-biased pin (not shown) which would ex- 
tend between the first and second frame members 
14 and 16. 

Another means for sealing the horizontal inter- 
face 40 between the first and second frame mem- 
bers 14 and 16 is depicted in Fig. 5. In this 
alternate embodiment two strips 48 end 50 of 
double-sided tape are positioned at horizontal inter- 
face 40. Each double-sided adhesive tape 48 end 
50 is designed such that the side adjacent the 
respective frame member provides a stronger bond 
than on the side adjacent the other piece of 
double-sided tape. Therefore, when second frame 
member 16 is pulled away from first frame member 
14, the seal will break between the two pieces of 
tape, and will not cause either of the pieces of 
adhesive tape to pull away from the member to 
which they are mounted. Conventional double-sid- 
ed tape may be used for this purpose, with one 
suitable tape bang "Frisk Rim", manufactured by 
Frisk Products, Inc., and another being "Scotch 
Brand, Magic Plus Removable Transparent Tape", 
manufactured by the 3M Company. Other possible 
adhesive tapes include 3M "721" or "723" or 
"Mactac 2904" manufactured by Morgan Adhesive 
Company. 

The mounting between first frame member 14 
and photomask 12 should be a very strong one 
because first frame member 14 must be retained in 
position on photomask 12 even when the engage- 
ment between the first and second frame members 
is broken. This engagement normally consists of a 
strong bonding double-sided tape such as that 
shown at 58 in Rgs. 2 and 3. This tape is of 
conventional design and may be of the type men- 
tioned above, except that it must provide a stronger 
bond than that present between the first and sec- 
ond frame members. 

During shipment and prior to mounting of the 
composite frame 10 to a photomask 12, the interior 
portions of the compound frame 10 must be kept 
as clean and dust-free as possible. This is done by 
providing a protective covering along the underside 
of the structure, which covering has been indicated 
at 60, and which is described in more detail in my 
pending patent application entitled "A Method for 
Producing Contamination-Free Pellicles", Serial No. 
06/527,251. Thus, at the factory during assembly of 
composite frame 10, the protective covering 60 is 
applied to the second or lower side 30 of first 
frame member 14 to seal the inner area 61 of the 
composite frame. An adhesive 62 should be ap- 
plied to the upper or inner surface of protective 
covering 60, so that any particulate which has 
entered area 61 during fabrication and assembly 
will adhere thereto. 



aEST AVAILABLE COi-Y 



5 



0 252 673 



6 



Because the bond between the second or low- 
er side of first frame member 30 and protective 
covering 60 must be broken prior to mounting of 
the composite frame 10 to the photomask 12, it is 
desirable that some releasing means be provided s 
between the protective covering and the first frame 
member. This releasing means, identified at 64 in 
Rg. 5, is typically in the form of a polyester finer 
having a releasing agent coated on both sides. 
Suitable releasing agent is sold by 3M as type 721 to 
or 723 agent Alternatively, a releasing agent may 
be used between the protective covering and the 
first frame member. 

It should be understood that various changes in 
the depicted embodiment may be possible by ts 
those with ordinary skill in the art, and such 
changes are encompassed by the following claims. 



Claims 20 

1. A composite frame for a free-standing, pro- 
tective membrane comprising a first frame mem- 
ben means for mounting said first frame member 

to a planar surface such that a working area is 2s 
defined on the surface within said first frame mem- 
ber; a second frame member having a first side for 
peripherally supporting the membrane, and a sec- 
ond side; and means for removably mounting said 
second side of said second frame member to said 30 
first frame member so that the membrane protects 
and covers the working area. 

2. The composite frame of claim 1, wherein the 
defined working area is no smaller than the surface 

area of the membrane to be mounted. 35 

3. The composite frame of claim 1 or 2, 
wherein said frame members are of corresponding 
configuration which generally follows the periphery 
of the membrane to be mounted and which en- 
closes the working area. 40 

4. The composite frame of claim 1, wherein 
said means for mounting and removably mounting 
each provides an airtight mounting seal. 

5. The composite frame of claim 1, wherein 

said means for removably mounting said second 45 
frame member to said first frame member com- 
prises a first piece of double-sided adhesive tape 
having a first side mounted to said first frame 
member, and a second, opposite side facing to- 
ward said second frame member, with the degree so 
of adhesion of said first side being stronger than 
the degree of adhesion provided by said second 
side. 

6. The composite frame of claim 5, wherein 

said means for removably mounting said second 55 
frame member to said first frame member further 
comprises a second piece of double-sided adhe- 
sive tape having a first side mounted to said sec- 



ond frame member, end a second opposite side 
mounted to the second side of said first piece of 
tape, with the degree of adhesion between said 
pieces of tape being less than that between said 
first frame member and said first piece of tape. 

7. The composite frame of claim 1. wherein 
said means for removably mounting said second 
frame member to said first frame member com- 
prises mechanical fastening means. 

a The composite frame of claim 7, wherein 
said mechanical fastening means comprises a plu- 
rality of pin-tike members which selectively engage 
said first and second frame members. 

9. The composite frame of claim 1. further 
comprising the protective membrane which is pe- 
ripherally supported by said second frame mem- 
ber. 

10. A framed free-standing membrane compris- 
ing a membrane; a first frame member encompass- 
ing and defining a working area corresponding to 
that of said membrane; a second frame member of 
configuration corresponding to that of said first 
frame member; means for peripherally mounting 
said membrane to a first side of said second frame 
member; and means for removably mounting a 
second side of said second frame member to a 
first side of said first frame member.. 

11. The framed membrane of claim 10, wherein 
said first frame member further comprises means 
for mounting a second side thereof to a planar 
surface. 

12. The framed membrane of claim 1 1 , wherein 
sad means for mounting said first frame member 
to a planar surface comprises double-sided adhe- 
sive tape having a first side mounted to said first 
frame member and further comprising a liner hav- 
ing a first side removably mounted to a second 
side of said double-sided adhesive tape, and a 
protective covering removably mounted to a sec- 
ond side of said liner and conforming generally to 
the configuration of said membrane to protect the 
composite frame and said membrane prior to 
mounting to the planar surface. 

13. The framed membrane of claim 10. further 
comprising a protective covering removably moun- 
ted to a second side of said first frame member 
and conforming generally to the configuration of 
said membrane to protect said membrane. 

14. The framed membrane of claim 13, wherein 
said second side of said first frame member in- 
cludes double-sided adhesive means for subse- 
quently mounting said first frame member to a 
planar surface, and wherein said protective cover- 
ing includes means for being removably mounted 
to said adhesive means. 
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15. The framed membrane of claim 12, 13 or 
14, wherein said protective covering includes a 
particutete-conecting adhesive area facing said 
membrane. 

16. The apparatus of claim 1 or 11, wherein s 
said first frame member includes an upwardly fac- 
ing portion which faces away from the planar sur- 
face, and a laterally facing portion which faces 
away from the working area, and wherein said 
second frame member includes a downwardly fac- to 
ing portion which complements and faces said up- 
wardly facing portion, and a laterally facing portion 
which complements and faces said laterally facing 
portion of said first frame member, when said 
frame members are mounted to one another. is 

17. The apparatus of clam 16, wherein said 
upwardly and downwardly facing portions are sub- 
stantially parallel to the planar surface mid said 
laterally facing portions are substantially perpen- 
dicular to the planar surface when said first and 20 
second frame members are mounted to one an- 
other and said first frame member is mounted to 

the planar surface. 

18. A method of using a pellicle comprising 
mounting a first frame member to a photomask 25 
surface such that a working area is encompassed 

and defined on the photomask within the frame 
member removably mounting a pellicle to the first 
frame member so that the working area is pro- 
tected by the pellicle; subsequently removing the 30 
pellicle from the first frame member while maintain- 
ing the first frame member in position on the planar 
surface; and removably mounting a replacement 
pellicle to the first frame member. 
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